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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a resist material 
sensitive to high energy beams, excellent in sensitivity 
and resolution at <200 nm, particularly <170 nm 
wavelength and excellent also in plasma etching 
resistance. 

SOLUTION: The resist material contains a high 

molecular compound having repeating units of formula ^h* 

(1) (where R1 is a 1-20C linear, branched or cyclic c ^ i 1 c r;u j- 

divalent hydrocarbon group and may be a bridged cyclic ' t>a * I., " I 1 ) 

hydrocarbon group; R is H or an acid labile group; 0<m<3; rf v 

0<n<3; and 1<m+n<6). Since the resist material has low 

absorption particularly at the wavelength of F2 excimer 

laser light for exposure and can easily form a fine 

pattern perpendicular to a substrate, it is suitable for 

use as a fine pattern forming material for the production 

of VLSKvery large scale integrated circuit). 
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-•x-;k h Ux^k>^Ua->iUf/X5 1 |y>t:x;i,x- 
xJk X5 1 U>^U3-;Uiy7 P DtfU> t'Xjl/X-f 

;k h u x 5"- U > ^ U n-;Ufyx^u>ifxjUx-7 : - 
;k h u *^n — )Vrfun> h r J x^u>ifx;i/x— x 
;k h 'J D-j^D/t>yxf i/> tfx;ux— t- 
;k ^ > * x u x u h-Ji/yxf i/>t*x;i,x-T;k 
^y^x'JX'J h-;U MJX^U>fcfxJUX~ ^ 
y^XUXU h-Jlfh7Xf Uyh-Jl.x-f^W 
CttTOS ( I - 1 ) - ( I - 3 1 ) T'Tf^lSfb-S^ 

[0 0 4 9] 
Mb 2 0 ] 



(12) Wffl 2002-55456 

21 ^ 22 

CH 2 =C H-OCH 2 CH 2 0 — OCH 2 CH 2 0-C H=CH 2 (M j 



CH 2 =CH-OCH 2 CH 2 O v .OC^CHzO-CH^Hv 

\ / * * (j.2) 



CH 2 =CH-OCH 2 CH 2 Ov 

OC H 2CH 2 0-CH=C H 2 C" 3 ) 



CH 2 =CH-OCH 2 CH 2 0 — OCH 2 CH 2 0-CH=CH 2 (1-4) 



CH 2 =CH-OCH 2 CH 2 0— OCH 2 CH 2 0-CH=CH 2 

o 



(1-5) 



[0050] * * [{fc 2 1 ] 

CH 2 =CH-OCH 2 CH 2 0-Jgk OCH2CH20 ^ H=cH2 (W) 

CH 2 =CH-OCH 2 CH 2 0-igk. OCH2CH20 ^ H=CH2 



d-7) 



CH 2 =CH-OCH 2 CH 20 JgL OCH2CH20 _ CH=CH2 ^ 



CH 



3 



,OCH 2 CH 2 0-CH=CH 2 

CH 2 =CH-OCH 2 CH 2 



W (1-9) 
x OCH 2 CH 2 0-CH=CH 2 



CH 3 

CH 2 =CH-OCH 2 CH 2 0— Q)— C— OCH 2 CH 2 0-CH=CH 2 



CH 3 

(1-10) 

[0 0 5 1 ] [it 2 2 ] 
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24 



CH 2 =CH -OCH 2 CH 2 0— x )—OC H 2 CH 2 0-CH=CH 2 



(Ml) 



CH 2 =CH-0CH 2 CH 2 O— OCH 2 CH 2 0-CH=CH 2 



(1-12) 



CH 2 =CH-0-CH 2 0 




>— OCH 2 0-CH=CH 2 (M3) 



CH 2 =CH-0 




(1-14) 



CH 2 =CH-OCH 2 CH 2 0— CX..X^L < M5 > 
2 2 2 ^^N'^ v ^ s -0CH 2 CH 2 0-CH=CH 2 



[0 0 5 2] 



* * lit 2 3 ] 
CH 2 =CH-0 — <Q)-^Cj^^— 0-CH=CH 2 



d-16) 



CH 2 =CH-Q — {^y- C— 0-CH=CH 2 



(1-17) 



CH 2 *CH-0 — O— 0-CH=CH 2 



(1-18) 



(1-19) 



O 

CH 2 =CH-0 — Q— S — Q~ 0-CH=CH 2 ("-20) 
O 

[0 0 5 3] [fb2 4] 
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0-21) 




CH 2 =CH-0 



(I-22) 



(I-23) 



H 3 Cr "CH 3 



CH3 CH3 



[0 0 5 4] 



ch 2 =ch-o— — °* ch=ch2 

CH 3 



0-CH=CH 2 



CH 2 =CH-0 




* * [ft 2 5 ] 
0-CH=CH 2 



0-CH=CH 2 



0-24) 



0-25) 




0-26) 




fl-27) 



[0055] 



Ut2 6] 



(15) 



WW 2 0 0 2 - 5 5 4 5 6 



2? 

CH 2 =CH-0 
CH 2 =CH-0 



f* /°- 

— ^^-CH 2 CHCHCH 2 -^^— 
CH 3 



0-CH=CH 2 
Q-CH=CH 2 
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d-28) 



CH 2 =CH-0 
CH 2 =CH-0 



H3 ^xS^O- 0-CH=CH z 



H 3 CT "CH 3 



-0-CH=CH 2 



d-29) 



CH 2 =CH-0 
CH 2 =CH-0 



CH 3 CH 3 




CH 3 CH 3 



0-CH=CH 2 
0-CH=CH 2 



d-30) 



OCH=CH 2 OCH=CH 2 OCH=CH 2 




CH 2 =CH-0 



0-CH=CH 2 



(1-31) 



xAx-fik -f ^3>K^x^u>t:xjux-7 : -^^ 
£*tf*£i:tf<T#, KKETF<&5£ (1 1-1) - (I 

i - i i) T*stts*><&**tf*££a*T#**<. ± 

[0 0 5 7] 
[ft 2 7 ] 
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30 



CH 2 =CHOCH 2 CH 2 OOCNH— <Q>— NHCOOCH 2 CH 2 OCH=CH 2 (11-1) 



CH 2 =CHOCH 2 CH 2 OOCNHv / NHCOOCH 2 CH 2 OCH=CH 2 (||-2) 



CH 2 =CHOCH 2 CH 2 OOCNH — <^^— ^3 — NHCOOCH 2CH 2 OCH=CH 2 

(11-3) 



[0 0 5 8] 



CH 2 =CHOCH 2 CH 2 NHCNH — {3~ NHCNHCH 2 CH 2 OCH=CH 2 C 1 " 4 ) 



CH 3 



CH 2 =CHOCH 2 CH 2 OOCNH— Q NHCOOCH 2 CH 2 OCH=CH 2 

(11-5) 



CH 3 



CF 3 

CH 2 =CHOCH 2 CH 2 OOCNH— ^ Q— NHCOOCH 2 CH 2 OCH=CH 2 

CF 3 

(11-6) 

* * [it 2 8 ] 



CH 2 =CHOCH 2 CH 2 OOCNH 



a 



CH 3 



NHCOOCH2CH 2 OCH=CH 2 
(11-7) 



CH 2 =C HOCH 2 CH 2 NHCNH— NHCN HCH 2 CH 2 OCH=CH 2 



O CH 3 o 

CH 3 



(11-8) 



CH 2 =CHOCH 2 OOCNH— Q NHCOOCH 2 OCH=CH 2 

CH 3 (||.9) 



CH 3 



CH 2 =CHOCH 2 NHCNH 

i 



[— ^ — NHCNHCH 2 OCH=CH 2 
CH 3 d (IMO) 



CH 2 =CHOCH 2 CH 2 OOCNH-Q>-CH 2 -Q>-NHCOOCH 2 CH 2 OCH=CH 2 

(11-11) 

[0 0 5 9] Sfc. R' li. «*»i~2 0©Bl»tt. Tftt). 7)U*)l>&, 7U-JH. 77^JHf4>; 
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[0 0 6 0] R 3 (DgftMtLTte, tun 
pt^JUS, 2, 2, 2 - MJ 7)l*nx^)\, 

S, n tfJI/g, 3, 3, 3 - h U 7J^D/D tf 



[0 0 6 1] S ( 1) ll&t^T, Ts2^ (1 a) 

Ut2 9] 

CpR 

CH (3^m)Pm CH^Frt (1 a) 

[0 0 6 2] 
lit 3 0 ] 



OR 2 OR 2 OR 2 

CF 3 — |-CF 3 CHF^-j-^Fa CH 2 F-J— CF 3 



OR 2 OR 2 OR a 

CHF 2 — |— CHF 2 CH 2 r j CHF 2 CH 2 r j CI 



ny 1 



CH 3 -|-CF3 

OR 2 
CH 3 — |— CHaF 



(2) JI&^T, m, nte 
• 0, *?£L<tem=3, n 



[0 0 6 3] ±ttt (1) 
0^m^3> 0^n^3Tr 

[0 0 6 4] ±fBS: (2) K&l^T, p, q, r , s, 20 
U'utt, 0<p<l, #*Ktt0. 05^p^0. 
95, i:0»^K«0. l^p^O. 9,3E^»*L 
< 0 . 15^p^0. 85, 0<Q<l,#*L<tt 
0. 05^q^0. 95, £r)#£L<te0. l^q^ 
0. 9, 3gJl»*U<»i0. 15^q^0. 
0, £*:0^r<l, 0^s<l, 0^t<l, 0^u 
<n?*5tf, ff$L<B0Sr^0. 6, 0^s^ 
0. 6, O^t^O. 6, O^u^O. 6, L 
<[S0^r^0. 4, O^s^O. 4, O^t^O. 
4, O^u^O. 4, 3EJC»*L<«0^ r ^0. 2, 50 
O^s^O. 2, O^t^O. 2, O^u^O. 2t$> 
<2>o &43, p + q + r,+ s + t + u=lT*§o * 



5 0 0-5 



* [ 0 0 6 5] ^RWttfcfl^ftl^ttiBmj 
tt, 1. 000-100, 000, ft\Z 1 
0, 0 0 0t*SCt^jf$Hi. 

[0 0 6 6] ±e*#^fb*«rtllii'r<&»^ -*W 

[0 0 6 7] 
[ft 3 1] 



o 





[0 0 6 8] 



Ut 3 2 ] 
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OI 3 Si 



9 F 3 




CF3 \ 0H ~ 




H 2 0 



t-SiOa/2-1- 
2) fctfUT. P + q 
<Z)M£ ] HjfiCMt<h U r, s, U 

7K^n^>Si±l5^ (1 a) TSSii5lE©ijBl:<ko 

Lt, «»t-*^««5<0*#^{fc;^» (III) co 5^ 20 

Sitf^Hfr&tt (V) *«»6tLTlr^Cli*«**f S4l£o 
[0 0 7 0] #18^ CD US?* h*t»tt±teS5:»^fb^«J 

[ 0 0 7 1 ] C<DJ§£\ *$tm<D 1/yX h«»tt, 

(A) ilEJK^^Yt**, (B) WJlfg^h (C) 30 

szmt&mat&tL* »*l<« (d> ttattft^*. 

S«/Xtt, (E) S*H±**S*TS I, 

[0072] *¥£W?mmtstiz> (B) 

*««atLtu, «5e±a, «-7,®m, mmm±m 

;t,- 2 - n JI^ h >^(/jy h + y 

:/^/-;k 3-*^- 3~> h + /-^/-;k ] 

/ jX^jUx-^Jk l/>yu z}-)\,=ej ^fjl,x- 

U->^'J a— jl^y x^x-^Jk 7aeu>^ija 

x-ri^oox-TiH, tf U>^j a-j^; ^ 
^;i/x— ^^^ir^- K 7 p Dei/>^'ja-w./x 
f^x-f^7tr-h, JLttx^jk tT;Hf>ffix^ 
Jk 8tft:/:FJk 3 - / l^y^p kT:*>i8*^;k 3 
-X h + y^n t?:*>S£X^;k SSter t : - 7* 50 




-/-Si0 3 / 2 -V- 

Jk W>fiter t -7^;k bf l/>^U n 
— )l -^y - ten - y^;Ux-^^7-tr^- N#<7) 
xx^ASS*<*tf<&n, 1 «*¥«HTX(42« 

i^> ; x^u>^u o—jhs^t-iix—tJI^ 1 -x h 
2 -7D/iy-jk ABx^JKO«i, 2c£S#JT 
fes^D bf U>^U □-;i/^/^^;i,x—5 L ;i/T-trT— 

h & zt* (om-t mm mi s l < « « $ n § , 

[ 0 0 7 3] (C) *»0»5Ba£«|tLTtt, TfS-JK 
5£ (7) (D^X^Aifi, i< (8) <Di?7*S*9>tom 

[0 0 7 4] (R 3 D ) b M- K" (7) 

*gfc7 - 1 2<D7y)],*fr&&&L % M' t43-Kx^ 

[0 0 7 5] R 3 0 OT^^StLTtt^fJH, X 
7n\£)im % ~7T)l>&, y^D^yJH, 2 

p-/h^y7izjH- 4 m-^h^v^jix^ 
a. o h*-> 7xXJU2S, xh + ->7i-JH, p 
- L e r t - ?h + *>7i-JH, m-ter t-^h 
+ y7iZJHH07;i3 + y7iX;« < 2-*^;u 
7xZJH, 3 4 ~^f^7xZ 

1^711^1, 4 - t e r t -7^7x- 
JUK* 4-^J|,7iXJH v y7f^7xr^fi*© 
7J^Jl7xXW^tf6tl^ c 77^8tLT 

^C0/\ ^< K-f^>, h'J7I/-h, 1, 1, 1-MJ 
7JbtDx?>xW^-l\ y , ^-^^^-a^ r ^>x;u 



(19) 
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#*-K 1, 2, 3, 4, 5 -^>^^Jl/^D^>if 

K -/*>x;!/**- h^co7;u*;ux;u**-- htfm 

[0 0 7 6] 

Ifb3 31 

^2 



36 



R 31_S0 2 — C— S0 2 — R 



32 



(8) 



70 



^S6-l 2 07 'J - ;«XI4A D y >ft7 U - JH 
[0077] R y 1 » R 3 2 ©7il/*Jl/«^LT^f 

;H5, x^;is, ^pfcf;H, y^S, 7^;US, > 
7?v>?)\,&mtmvf ens, Apy>{b7;i^ju«* 



* <h LT(2 h U 7^tD/f-;i-S, l, l. ] -h'J7;i/ 
toxfj^S, 1, l-hUi;DDXf)!/$, 

7x-.iH, p - * h + y7iZJH, in-/ h*->7 
xXJUS, o h + y7xz;iS, Xh*y7i-A 
p-ler t-^ h*y7x-JH, m- t e r t 
-y^x7xZjH?07;^ + y7x-JH, 2- 
^fil/7x^JH, 3 -^^^"7x-JUffi, 4-^^)1 
7xZiH, xf ^7x-jH, 4-ter t-W 
7xXjH, 4 -^;i/7x-JI/», y>fJl/7xXJb 

1, 2, 3, 4, 5 -<>&7)l*ns<>1z>%m 

aWMf&tta. 77j^;Htiti^>y;n, 7x 

[0 0 7 8] 
[ffc 3 4 ] 



R 33 S0 2 — O — N= C— C= N— O — S0 2 — R 



33 



(9) 



({fib, R 3 3 > R 3 4 , R 3 5 ^*S1-1 2<7)E 

arr;UaXttK*R7- 1 2<D7 7^SS:ST. * 
fc^.R» 4 > R 3 5 ttS^^«S^LT!««*iBft»«L 
Tfei<, iitttS^&^ricir a»^, R 3 4 , R 3 B tt 
*n-€ r n«*» i - 6 ©iattxii»«tt©7^*i/> 

S^r^-To ) 

[0 0 7 9] R 3 3 . R 3 4 , R 3 5 <D7)l*)im* A 

□y>ffc7^+;n, 7'J-^S, Apy>fb7U-;i/ 

7 7W^S<!:lTH R 3 1 , R 3 2 TtttfllLfc 

t><7>tH«<7>a^*tf ens. r 3 < , r 3 s o 

[0 0 8 0] AfrWlCtt, MAtfhU 7;i^n*^>X 
W>|y7xXj|/3-HX')A, h U 7Jl/^D^^> 
X^*>» (p- t e r t -yh*y7xXW 7x- 
p - h^X>^;^>8v*7xXJl,3 
-K-^A, p- hJU>XJ^>ffi (p-ter t- 40 
7'h*y7x-W 7x-^3-H-^A, h U 7JU^ 

py ^>x;u*>gg h u 7x-ju;p*z«5a, h'J7 
WD/^>x;^>i (p-ter t-7h + y7x 
xjio y7z-^x^*r>)A» MJ 7;u*p;*^>x 

;i/*>BSfc*X (p - t e r t -^h + y7xzW 7x 

x;uxju*x^a, h u 7WD/^>x;^>i i> u 

X (p - t e r t -^h*y7xXW x;i/*x^A, 
p - hJI/X>^j^>K h U 7xXJUj^z7A, p 
- MUX>X;1/*>B§ (p- t e r t -^l^y7xX 
M y7ix;^Wx<)A, p- h;ux>x;u*>$ 50 



t*X (p-lert-7'l^y7xXW 7xXJI/X;l/ 
*X^A* p-hJl/XyXil^/SNUX (p-t er 

t-yh + y7x-W x;u*x#a, y^-7^^-p^ 

:*>XJ!/*>Bt h <J 7iXJl.XWr^, 79>7s)V 
*>8h'J7xZJ^WZ')A, bV7)ls*UA9> 
7,)lfc>m h U y^XJl^X^A* p - h;UX>7JI/ 
h U ^^XJl^X'^A, h U 7^:tD**>X 

frftymistu^is (2 -**y->^D'\* 
f>;i/) x;u*x^a, p - h;L-x>xji/^>^'>^p^\ 

*->JU>^ (2-t*Vyi7D^yjW XJi/*x^ 
A, h U 7iltn^^>XM>|y/f;t7xx;^ 
;i/^x^7A, p - h^x>7vi^>iy / <fJI/7xrj|/ 
X;U*x^A, h U 7WP^^>XM>8yy^P 
^yJl/7x^HMc^A, p - hJl/X>x;i/7^> 
8yy^ D^\^f>;U7xX>il/X;i/^x^A^(D^x^A 
tt, ex (^>-tf>x;U*x;i0 y7 7/^>, ex 
(p - h;ux>x;i-*x;u) *J7V*9>. ex 
u>x;u*x;u) iSTV*9>, ex <~>>7 p^+swu 
x;u*x;i,) i?7V*9>. ex (f/^n^>^;ux;i/ 
*x;U) is7 % S*9>* ex (n -^JUXU^xjU) 
y7 7^^>, ex (>f V77)l7s)l*-M y7^ 
ex (sec-?fJUJI/*xJl) V7*J*9 

>, ex (n -ype;uxju*x;u) ¥7*/*9>. e 
x (>r vyp e^xju^xjp) y7 7^x ex (t 
e r t -:/^jbx;u*x;u) z/7V*9>. ex (n- 
7 5 jui^zji) V7 s J*9>. ex «V7^;UX 

;U*XJU) *J7*J*9>, ex (sec-7>ikXJ^ 
x;i/) y'77/^>, ex (ter t-7 = HWx 
JU) y'77/^X 1 ->d7U^\^f>;ux;U*x;u- l 
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- ( t e r t -:/^;i/7JU*-JU) z?T*J*9>* 1- 
is>7U'\*z/)]s7s)V'fo-)\,- 1 - (ter t-7^W 
;WZJW yJ^/^^X 1-ter t-7$iMW 
XJU- 1 - ( t e r t z/TV*$ 
>m<DiST*/*9>Vtm#* k'X-o- (p - h;bx> 
XJl^x^) - a-^^l/^U^v'A, tfX-o- 
(p - h;i/X>X;U*X ;U) - a-y7xZJ^'Jt* 

~>a, ex-o- (p- N;i,x>x;u*x;i,) - a-^ 
>x;i/*x;i,) -2, 3 -^>? >zS*>w**^ 

A, t:X - o - (p - h)lX>X)\,-fc~)l) - 2 

(n >X)lfc-)l) - a-V *?~)V9\)**r^ 
A, t*X - o - (n -:/^>X^*x;W - a-y'7i 
ZJl/^Ut+yA, ex-o- (n -7;? >X;i/*x 
;L0 -a-yy^D^i/J^U^yA, b'X-o- 

(n - 7^ >XJ!/*x;i,) -2, 3-^>^>> J ^>^ 

u^+^a, ex - o - (n -:/:*>x;u*x;u) -2 
-*^;u-3, 4-^>^>^^>^u^+->a, ex 

-o- (**>x;l<*x;i/) - a-y^fil/^U^y 
A, ex - o - U 7)V*u*9>*)Vfr-)\,) -a 
-y^fi^ut+yA, ex - o ~ (1, 1, 1 - h 

>-A, ex - o - ( t e r t - ~f $ >7,)l^^)V) - a 

-y^?;^u**'>^ ex - o - (yi-^^^a^- 
^^>x;i/*xji/) - o-y^^;i/^jt*yA, ex 

-o- (y^DA^>XW-W 
»J t+yA, ex-o- (^>-fcf >x;i/*n;i/) - a - 
y7f;^'Jt+yA, ex-o- (p-7Jl/^D^> 
-tf>x;!/*x;io - a-v^^;i/yj*+^A, ex- 
o- (p-ter t-^fM^^MrW - a 
-y/fJ^'Jt+yA, h'X-o- (*$/U>>Ui,* 
XJIO - a-y^fJ^Ut+yA, ex-o- (* > 

- (p - s;!/x>x;i//^x;u) t*d/o, 
tfj|/*;i/^-;p- 2 - ( P - n;ux>xju^x;I/) yp 

/1>^CD/3 -dr hX;i/7^>il|aI^, y7x-Jl/y7W 

>, D^\4 i x;u> f x^7ix>* cD> ? x;u^>i^w 

ft, p - hJl/X>X;U/^>^ 2, 6-y-hD^>y 

;k p - Mix>x;u*>ffi 2, 4-y-ha^>y;i/ 
^-hP^>y;^JI/**-hSift, 1, 2, 3- 
hux (^^>x;U7hx;i/^-^v) ^>-tr>, i, 2, 

3-hUX (h'J7WP^^>XWrW+y) ^ 

>i?>, 1, 2, 3-h'Jx (p - Mi,x>x;i/*x;i, 
K--Y^-h'j7i/-iN ^ 

h: 5 - y A#;i/*>- 2, 3 - v^Jl^^v 

-f ^ h «j 7i/- k 5 -/;utfUu*>- 2, 

3 -s>*jp#* W ^ H — f h~>u- K 5 - y ;i/ 
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U XxXJUX;!/*X^A, Hij7JWD/j'>XW> 
I (p-ter t -yh*y7iZj» vXxX^XJU 

*x^a, h'j7;i/tn^^>x;i/*>g[hUx (p- 
t e r t -^h + y7irW X;i/*X#A> p - 1- ;t/ 
x>xju^>KhUxxx;ux;i/7h:x^A, p - h;px 
>XJl/*>K (p - t e r t -^h + y7xiW 
70 iziUj^r^A, p - h;i/x>x;u*>tt h ux 

(p- tert -yh + y7x-W X;M*x£A»<Z> 

^x^Aig, ex (^>-t?>x;u*x;io y7'//? 
>, ex (p - h;ux>x;i/*x;io i?TV*?>, e 
x (~>£ □'\4^>;ux;u*x;i/) itTV ex 
(n-:/^x;i.*x;w yj^^x ex wvy 
^;i/x;b^x;i/) s>7 ex (sec-y^ 

x;i/*x;io i?T*J*?>. ex (n e;ux;i/* 
x;w y77^^X ex HV7'Dm;^zjW 
yT^^X ex (t e r t ~^^)IX)V^-)V) V 

20 7V*9>m<DzST*/*9>mmt** ex-o- c P - 

h^x>x**— ;w - a-i^^^;U^U^'>A, e 
X-o- (n -y^>x;U*x;l/) -a-y^fil/y'U 

ffl^tTfflU§Ci:^tt5o ^x^AttteJg^tt 
lfl±a*t«ft, yjy/^ygiM^'Jt+yA 

50 [0081] m&±m<D%i&mte, ^^-x»jg 1 0 0 
SB (SMgf, bit ho KttbTO. 2-1 5 a, mz 
0. S-SSiTSCtj&tffSK, 0. 2«fci»fc& 

[ 0 0 8 2] (D) ric^tUTeOJftXttfb'&Wi, 

MSW->7 p P7r^ ^**|pj±"f 5C£atT# 
^ (4#BB¥ 5 - 2 3 2 7 0 6^, PJ5-249683 
1^15-158239^, IWI5-249662^, Wl 
5 - 2 5 7 2 8 2^, 1^15-289322^ H 5 - 2 
8 9 3 4 0^-^$g^|2®) o 
[ 0 0 8 3] d<OJ:3fttt*ttffc*tt£LTtt, 

mxj», m^mmmmy * >m. m&7z>m, 
jfwm7*>m. mmm7*>m, ^j^+ys^tt 
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[0 0 8 4] ^-ffi<7))IgflSK7^>!SiL 
X> 7>*X7, ^fJl/7>>, x^;i/7^ >, n -:/ 
P tr;U7 5 >, -f VT'n ejl/7^ >, n --??-)\,7 s 
>, -f V^7 5>, sec-W7^>, ter 
t -^f;i/7> >, ^>^)17 S >, t e r t-7^J!/ 
7 ^ >, ->^7D^>f Jb7^>, "\*~>;U7^>, is 9 

□ ^\+x;i/7^>, ^3/9^7 5 >, **^;i/7 3>. 
y-;u7^>> ■7^>;U7^ >, Hr^7^>, 

7^ >, l/>y7^X Ifl/>y75X 7~ h ^ 

>gd:lT, ^^^;U75>, >?X^;i/7^>, n 
-yDW7^X *j<i vyptf;i/7^>, s^-n-y 
^;U7^>, y<V^75>, y-sec-?^ 
75>, ^^>^;i/7 ^ >. yy^D^>^Jl/7^>, 

)V7* >> $?*£3\^7 5>* yV^7 S >, y^y- 
;U7^>, yHry^75>, is±7)l7*>. N, N 
-y^^Mf l/>y7 5 >, N, N - y^-^JUx^ U 
>y7$X N, N-y^^k^ h^x^U>^>*^ 

^^;i/7^>> MJx^;u7ax hu-n-yne;i/ 

7^ h'J-f V^PbT;l/7^>, MJ-n-7*^7 
MJ^V^7^>, hU-sec-y^ 
5 hU^>^;i/7$>, h 'J >^7 n^>^Jl/7 S 
>, h U'Nt^S >, h'Jy^DA+yj|/7$>, 
hUA7'f^7^X h'J*^^;l/7^>, MJ/xjU 
7S>, h'Jjy^7^X MJKfy^75>, MJ 
■fe^;i/7£>, N, N, NT , N * -fh7/fJMf 
U>i^7 5 >> N, N, N ' , N' -^h^^^;i/X^ 
y>y'7 = >, N, N, N ' , N ' -Th7^Wh 

[0 0 8 5] fg/£7 3x >£!<!: LTte, fiajAtfv 5 * 

^)13L^JIT S ^^■JUx^;|/7 P Dhr;i/7^>, ^> 
S^7 5>, 7iWI/7$>, ^>fy^fy^^;b7 ^ 

N-/f jl/7-'J >, N-X^;i/7X>J >, N-"/Dtf 
JU7XU >, N, N-y/W7-'JX 2-*5P;t-7 
XU>, 3-^^7-'J>, 4-/W-'J>, X 

f;i/7-U >, :/n hf;U7xU >, MJ^f;i/7-U 
>, 2-rho7-'J>, 3 -x Kn7xU >, 4 -x 
hP7-'J>, 2, 4-y-hD7-U>, 2, 6 - y? 
X h D7X U > N 3, 5 - y?X h □ 7 X U > , N , N- 
zs*^)VV)\,'t V>m) . y7x-^ (p-h'JJU) 7 

^;k>*7 xxj|,7 ^ hU7xXJU7^>, 
7xZl/>y7^ >, t u ^5 1 ;U7^>, y7^;t7^ 
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fcfP-;HS3H* (fflAtfea-Jk 2H-fcfP- 
;k l-*^;Hfp-Jk 2, 4-S^^;Hfn-;k 
2, P-Jk N-^fjl/kfD-J^) , 

Jk <vm 

v^7^-ji/^) , -r a ?*s-)ivtm# mxM^^y 

!/— Jk 4-/fM5^/Hk 4 2-7 

mmfo, fc?PU>gfi»{* (WAtftniJX 2-*^;U 

y?>, N-^fjHfD'Jy>, enU^yX N->^ 

>«9M** fcJ'J («AttKU$», *^h! 

»Jy>, x^jutru yn tr;utfU->*>, 7>;i/tf 
Uy?>\ 4- (1 -y^^^>^;i/) e'JyX S?/^ 
;u tfu^x su^f^e u y >, h u x^;i, e u v 
X ^xx;i/tf'Jv>, 3 2 -7xx;utf u 
v>, 4-ter t-7'5 1 JHf'Jy>, v?7xx;HfU 
^>^;Hf'J^>, ^h + ytf'JyX ^h^v 

f^>, 4-tfPUi^y fcTU l-^fJk4-7x 
xjUrf ij 2- ( 1 - xfj^n tf;l/) tfU> ? >, 

>/u e7'/'jy>m e^u^>»» 

U^>B»#, 7xt>h'Jy> 
KSIflE. 7>U?>M#, 7xt?>l!*#, l. 1 
0-7xt>hD'J>l8*i*, 7f-> fi ^^ 7^7 
^>^^#:, ^7->P#, ^7;y>S^, 

[0 0 8 6] Mtc, *;u#*->***-r**»*fl:** 

7^y^lg^{* (f^]Atfxzi^>K> 77->, 7 
>, 3 -7^ J e^> ? >- 2 -*JU7p>ffi, ^ h^f>7 

7->» WWSSh, x;i/^x;us^wt--5>^^^ 
itSVot Li 3 - tfU s?>x;u*>K, p - h^x>x 

^(fc^%f, 7^3-;H4^«*fl:**i:bT»4, 2-t 
KP + ^tTU^>, 7£/y'UV r -Jk 2, 4- + ;u 
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y y — 7 5 >, vx-*p y-)iy^>, hux^; 

-JU75>, N-XfJlyX^y-ibT^ >. N, N- 

>, 2, 2* 5 y yi^;-;k 

-Jk 3-757-1 -ya/W-ik 4-757-1 

-y^y-jk 4- *a*u 

>, 2- (2-tKn*yXfW tf»J^>, 1- (2 
-bFD + yifJl) tf^^v>, 1- [2- (2-h 

9 J-)V, I - (2 - t HD*yXfW t!PiJy>, 
I - (2 - t: HD + xifJH ~2-tfDU*>V 3 

-e^'jy.; - i, 2-yD/t>yt-;k 3-trau 

y - 1 , 2 -:/D/1>^:*-Jk 8-tHn + yaa 
U 3-*-f7?Uy/Hk 3-hn/17-;k 

1 -^A- 2 - hfDU^>x^y-;U, 1 — 7 y U y 

>x:*y-;k n- (2-hHD^yxfji.) y$)H 

5 h\ N — (2 - t HD^yXfjl) <V-Df>75 

7$ H, 7th7$K, N-^f;i,7t N7 5 F, N, 
N-y^^7th7SK, 7°P tf;f >75 F, 

[0 0 8 7] It, TSE-flSS: (l 0) &tf (l l) T 

[0 0 8 8] 
Mb 3 5 ] 

CH 2 CH 2 0(R 41 0) s R 44 

N — CH 2 CH 2 0(R 42 0) T R 45 ( 1 °> 

CH 2 CH 2 0(R 43 0)uR 46 

CH 2 CH 2 0(R 47 0) s R 49 

N-CHsCHzOCR^O^R 50 (1 1 ) 

H 

R 4 1 , R 4 2 , R 4 a . R 4 7 % R 4 « te^ 
ti-ftUttifc LTlMM*, »««ttXtt8B«<DK#» 1 - 
2 0(^)7i^l/>|, R 4 4 . R 4 * , R 4 « , 
R 4 » , R> 0 tt*#«-^ «*S1-20©7JW 
SXIJ7 S y ££tkU R 4 j iR 4 5 , R J 5 iR 
4 fi , R 14 4 <h R 4 (i x R 4 4 it R 4 r> d: R J B , R 

s, t, ui«n?no-2o©nssst. fiu 

S, T, U = 0 (75 £ # % R 4 4 % R 1 r * , R 4 « , R 
4 u . R s 0 tt**«^«:**tt^. ) 
[ 0 0 8 9] Z C T, R 4 1 % R 4 2 % R 4 3 t 
R 4 7 , R 4 8 <OT)l*\s>££LT\Z, 1 - 2 

0, II:»*L<IJl-8©feO 
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*f*WCH ^5PU>S, X^U>», n-y 

+ yl/>S, yxu>S, T^>U>g, yi7n^>f 1/ 

[0 0 9 0] Sfc, R 4 4 , R 4 * , R 4 6 , R 4 0 , 
R s 0 <B7;U*A«<fcLTtt, R*tl-20, »*L 

;<? ffcMtcte, ;*5P;u», x^ji/ft, n-yntf;us, <y 
yatf^S, n-^JI/S, -fy^S, tert- 

S, fy;H, Ff'/JH, MJxvA*, 

[0 0 9 1] SIC, R 4 4 £R 4 R , R 4 5 <h R 4 6 ^ 
R 4 4 ch R 4 (i , R 4 4 <h R 4 s <h R 4 fi , R 4 n <h R 

5 0 #sss»Brra«£, foi^is«i-2o, 

cfcO»£L<tel-8, 5E*::#£L<ttl-6T*D, 

SfccfteoHtaflHfcs i -6, »ci-4 07;w 

[ 0 0 9 2] S, T\ Uttfnfn0-2 0(D1ST* 

[0 0 9 3] ±125?; (10), (11) ^ftilt 
MJX {2- (^h^v'^h^v) x^ 
;U} 7>X h'JX {2 - h^fyxh + y) xf 
;U} 75>, MJ7 [2- { (2->h 4 fyXh + y) 
^h^f>) X^JU] 75 >, h'JX {2- (2-,*h* 
yl^'» X^AJ 7 5 >, h'JX 12 - 

30 ^ryxh + y) x^A} 75>, h'JX 12- (1-x 
l^yxh + y) x^;H 75 >, hU7 {2- ( l - 
Xl^y^DS+y) X^A} 7 5 >, h'JX [2 - 
{ (2-tHn + yXh*y) Xh + y) x^A] 7S 
>> 4, 7, 13, 16, 2 1, 2 
1. 1 0 -^71f KSs&u [8. 8. 8] 'N + ^a+h 
>> 4, 7, 13, 1 8 -J- h?**-*- 1, 10-y 
7iftfv^7D [8. 5. 5] X-Ta+h>, 1, 4, 1 
0, 1 3 -9- h7t^^t- 7 , 1 6-y7+ft'y^Dt 
9 5 ft! >, l-7f-12-^7^>-4, 1 -7lf 

^ -15-^i7^>-5, 1 -7if- 1 8-^7-7»i7>-6 
§^tf^n§, ^JZ^H^7 5>, 7XU >S|®{*, 
en'Jyym tr»Jy>«**, *;ij>»i^ 

7 5yfig^|ig{*, kKD + ^smsi**^* 

t KD^y7xXAS^f^^ft^ 7Ar3- 

X {2- Ul^y^h^y) 75 >, hUX 

{2- (2-^h + yXh + y) X^AJ 75>, h 'J 
X [2- { (2^l4yxh + y) x-^A] 
75 1 -7+F- 1 5 -^^^>- 5**l#*l,l>. 
50 [0 0 9 4] ±E«iaittfbft«Jtt 1 a*»»TX 
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mit^-xmm i o owzmlxo. oi~~2i&,& 
izo. o iumTmT*$>z> e E^a^o. oiau 

[0 0 9 5] x &\z, <e) t\sx<nmffim±ntis 

■T^»-Pfi3, 0 0 OJ^TOfb^tt, 4#K2, 5 0 0H 

[0 0 9 6]#^fi2, 5 0 0^7xy-J|/*S^ 
te#JU#>&ig^te£LTte, 4, 4* - (1-^JU 
Xf'Jr/) h^7x;-Jk [1, 1 ' - ¥7 3L-)l 
-4, 4* 2, 2' -*3-V>\L7, [4- 

^fJl/7i;-JH , 4, 4-t*X (4* - th'D + y 
7jl-)1,) $Vtt. h'JX (4-kHP*y7xZjl,) 
^^>, 1, 1, 1-MJX (4' - tFn^y7iZ 
)V) X^>, 1, 1, 2-hUX (4' - th'D^y7 

K>, 3, 3* i?7)lJrn [ (i, l 1 -h'7xr 
)l) 4, 4* -v*— A] , 3, 3', 5, 5" -rh 
77)V^U [ (1, 1* - t'7iZjl) -4, 4* -v 
Jk] , 4, 4' - [2, 2, 2-h'J7MP-l 

- (hU7^tD/fji/) x^u-r f >] t77iy- 

Jk 4 t 4* -7^U>t:X [2-7J^D7x;- 
JH , 2, 2* -^5 1 U>t*X [4-7MD7x7- 

ju] , 4, 4* -fy^aeuxxfx [2-^;u^-d^ 

iy-JH > y^D^+y'JT>t^ [2-7 )l*U7 
xy-JH . 4, 4* - f (4-7MD7xZ^) ;* 30 
^U>] b'X [2-7)V*U7 3l;-)1] y 4, 4' - 
*^U>tfX [2, 6-y7UD7iy-JH , 4, 
4* - (4 ~7)\,*a7 ;*^>t:X [2. 6 

- i>7 )l*U7 zlJ , 2, 6-fc'X [ (2-fcK 
□ 4^ - 5 - yUl^D^xXJU) - 4 - ^Jl/^j- 
07i/-Jk 2, [ (4-hHP^y-3- 
7Jl/tD7x^) ;*^JU - 4- 7J^D7i/- 
;k 2, 4-t:X [ (3-th'P + y-4-tHD + y 

7xz« -6-/^7x;-;Wfife 

[0 0 9 7] ftmizm^bftzmmmikmvtmt it 

tt, 3, 3' , 5. 5' -T-h57A*a [ (1, 1* 

- t*7x^) -4, 4 ' - v- t -yh + y^iW- 
)l] , 4, 4 ' - [2. 2, 2 - MJ 7 )l*U - 1 - 

( b u y;u^p>^>iu) xfuf >] t'77x;-jk 
4, 4' t -y h*x*ui^xjk t'X (4 - 

(2* -T-N^t: Kd tf^xj|,;t*-» 7x-Jb) 
>, tfX (4- (2' -T- h7t HD77ZW*'» 
7xzW t'X (4-ter t-^h*y7x 50 



*$Bfl 2002-5 5 456 

— MO ^^>, t*X (4 - t e r t -^h + y^J^x 
W+y7xZJH ;*^>, t'X (4-ter t-^h 
ty^«-JMf^t+y7i-^) fc:X 

(4- (l 1 -Ih + ylh^i/) 7iZW y^>, 
fc'X (4- (1* -X h + y^D fcfJI/^+x) 7xX 
JIO 2, 2-tfX (4* ~ (2* ' -fh7t 

h'P kf x) ) 7'P/O, 2, 2-t:X (4* 

- (2* ' -fh7tHP77-Wt'» 7iZJk) 
:/D/t>, 2, 2 - fcfX (4 ' - t e r t-7 7 h*y7 
xXJlO ^P/O, 2 , (4' - ler t-^ 
h*i'jl)lifs-)l'**i/7jL-)\,) yP/O, 2, 2- 
t'X (4-ter t -yh + y^J^-iMMt+y 

7i-jh yayo, 2, 2-ex (4' - <i f • - 

Xh*~>Xh*~» 7xZJW ya/O, 2, 2-h'X 

(4" - (1* ' -Xh + yyatfJ^ + y) 7xx 
J10 "7 r a/t>, 4, 4-fcfx (4' - (2' ' -^h^ 
t KPe^t+y) 7iZJH S^ffi tert-y 
^Jk 4, 4-tfX (4' - (2' ' -fh7t FP7 
7ZJW+y) 7 x— Jl/) ^J?g£ t e r t -y^Jk 
4, 4- t'X (4 ' - t e r t -7'h + y7x^) § 
¥fi t e r t -:/^Jk 4, 4-k'X (4-ter t- 
yh + *>*JWx;i/t+y7iXJl) tert- 
T^Jk 4, 4 - fc'X (4 ' - t e r t - h * v # JU 
*xji,^-^;u^^'>^xx;u) t e r t -y^ 

Jk 4, 4-fc'X (4' - (1* f -Xh^yih^ 
x) 7xXJl) t e r t -^Jk 4,4- t'X 

(4* - (1' 1 -xh + y^PfM^y) 7xX 
JIO Sfit e r t -^Jk h'J X (4- (2 * — t* 
h7bFPh!7Xj|/t*y) 7ixW >^>, hUX 

(4- (2* -fh7th'D77Xj^*y) Xxx 
;P) ^^>, h'JX (4-ter t-^h + *>7xX 
)V) h'JX (4-ter t-T'h + y^Wx 

Jk^+v^xXJU) *9 >, h'J7 (4-ter t-^ 
h + y^JWxj^4 1 y>^7iXJl.) hU 
X (4- (1" -Xh + yXh + y) 7il« 

hUX (4- (1 B -X h + y^P tTA**^) 7 
1, 1, 2- MJX (4* - (2' ' 
-rh7t HPt!7-^t+y) 7xr.)» >, 
1 , 3 , 2-MJX (4' - (2* * -fh7tFP7 
^ - Jl^^^x) ^^-JU) X^>, 1, 1, 2-MJX 

(4 ' - t e r t -Zf ht'>7iXW X^>, 1, 
1, 2- MJX (4 f - t e r t - ^ h ^ fy^^^XJU 
^'>7iXW X^ >, I, 1, 2-h'JX (4' - 
t e r t - Zf h*y^JW^JMf;^ + y7xZ^) 
X^>, 1, 1, 2-MJX (4* - (1' -Xl4y 
Xh + v) 7xXJI/) X ^ >, 1. 1, 2-hUX 

(4 f - (1* -Xh + y^Dtf^+y) 7xzj« 
x^ >, 2 - I- 'J y)l*u*?)\,'<>v>ti)\,7)t>ett 
l, l - t -^-^juxx^JI^, 2 — h l ) 7 )l$rn jlj-ji, 
i,? p^\+-y->*ji/^>fiS- t ^-y^juxx^ju, 
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tKPt7^l/>-2, 6 -z/jl)\/i£>m- t 
iXfik d — Jl/ffi- t -yfJUXfJk x^t^vo 

XXtJK [1, 1' - t: x£ D'N+v-Jl/- 3, 3* , 
4, 4 ' -7 L h^*^^>iK7 L h'7- t -^fJH^f 

m<Dmmmt lt«, u^x htm*0HJE$# i o osb 

fc»LT2 0«£tT, fiF*L<f±l 5«£tTT**. 2 
OSBJ: O^l^i^y v-«»*««i5ft*l/^ htm 

[0 0 9 9] *^©^yXhWI:H ±EJ*#EW 
[0 1 0 0] ZLZ.T\ Mffitt»l<!:LTI«Nt>ttW 

u>x*y-;k y vmikT)V*)iiiXj-)i. n-y)i 
+*>*fts«**»jf6nft. WAtf7D7-K r f 

C-4 3 Oj , TFC-4 3 1J (UlTtX t>£SCX U - 

(*) S) , *-7p> rs-uij , rs - i 
4 5J , rs-381j, TS- 3 8 3J u>-fn*>jia 

(HO S) , XL~^> rDS-401J , TDS 
-4 0 3j, rDS-4 5 Ij (t^nfe^-f + >if 
(«) 8) , ^<f777> TF-8 15 1J , r F — 1 
7 U , TF-172J, TF-173J, FF-17 
7J (^fftt)*H*-f «) , TX-7 

0-092J, TX-70-093J (um*>««Yb 
^XlSt (ttc) ffl) «^tf§Ct^TfS. #£L< 
tt % 7D7-F TFC- 4 3 0J (tt*7"J-Ii* 
(*)«). rx - 7 0 - 0 9 3J ({I^ft^XH 

ft^jR-r^icJi, a»© u y y 7 7 -s*ft»ffl ut 

X t?>n-5fw >^CD^&TBIJfW0. l-l. On 
mt&acfc-SH&ffiU cn**^ h^l/- h±T6 0 
-2 0 0t, 1 0»-l OftRfl, ffSL<li80^1 5 
Ot, 3 0§-5M^'J^-^t-2,, *UTBW<B/* 

*>afU «*3 0 0]imttTO»Sim 

1^2 0 Om J/cm 2 gig, J?SU<« 1 0-1 00 

-h±-c6 o- 1 5 or, 109-5m »*L<I1 

8 0-1 3 Or, 3 0#-3M*XhX^^y> 
(PEB) -T*. 0. 1-5%, *?£L< 



4tf 



&2- 3 K^^^l/T^z^A/W 
-f F (TMAH) *<07;P*U***<DS«ttftffl^ 
1 0 8?-3^W, »*L<I43 0f*-2»IBK SiR (d 
i p) ffi, KJU (puddle)S, X^U- (s p 
ray) ffi#<7)*ft^ J: D^flfc-T* ^ <kfr«k 0*«±JZ 

JCiSSX*;P^-«a)*Tfc 2 5 4-1 2 0 nmooa*^ 
if— , mz 1 9 3 nmOA r F, 1 
57nm<DF 2 , 146nmC0Kr 2 , 134nm0)K 
i0 rAr, 1 2 6nm(DAr 2 ^^^x + yVlz-f-, 

[0 10 2] 

2 0 0 nmEJiT, &\Z\t 1 7 0 nmHT© 

&&\z&v2>mm* mma, ^^x^^-v^y^mmz 

<£>t#tt£0, 4$KF 2 X^yYlz-lf-OgMfiTO 
[0 10 3] 

« w * * » w k Kirr * ^ ^Tte^j Affile a n 

50 [0104] [drtffll] 5- ( 2 -71rh*v-2, 

> 

2 0 0ml (^t-h^U-T'l:, ^>^D^>^^X> 
(14. 9g) <hl, l-t*Xh'j7WD^^-3 
-^ry-l-^ (4 3. 8 g) £{±jX*, 180 
rT2WIWflt#Lfc. E*»*tt**EE«SU 19. 
6g^)5- (2-kKD*J/-2, 2-e^h'J7JW 

□ *f=-;w x^;i^- 2 -y;u#ji<*>*»fc (M8 4 

-88r/3. 33kPa) e 2 00m3 03^P77 
40 X3*C#*flS;TMJ£A (1. 9g) tfh7tF07 
^> (9 0ml) £{±iA^, ±E©;jWM>K»# 
(18. Og) Orh7kHD77> (90ml) fift 
**m<nft$L\Z&Ml<ffiTLtz<. 3 O^IRklTSff L 

*»t, m<t7±^)i (8. og) *ip*ib^^ 

-y*T»fflLfc. U 

(?W9 0-9 4t/3. 33kPa) IT, @6*JC7)5 
50 - (2 -7-fe h*:>- 2, 2 - fcfX h U y)\,*n*7 
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M X^;l/- 2 -J (16. 6g) zmtzo 

[0105] [£/£0iJ2] (2-7-fc h*~>-2, 2- 

StSMi, JlSftS, ffiTP-hRmajSH-^ffiAfel 0 0 
ml039P777al:, 5- (2 2, 

> o. og) , 2 omm%mt&^m-^v^unj 

-)VmWL (0. 009g) , -rv*^*> (15ml) 
8 Ot^iP&L*:, fifi^Sf^l,*:^ hU 
i7DDi/7> (4. 3g) £3 OftfrtfTffiTLtZo m 

MEiSl, (2-7th + y-2, 2-b f XMJ7^ 
;tP*^Jl/) X^JL-- h 'J^DDy'J^;jW^t> 
(8. 2g) ^M9 8- 1 0 2t:/10Pa^i: 
LTflfe. 

[0 10 6] [^/£#j3] #U^- (I) 
2 0 0 ml©3OP77X3l:, h'Jxf Jl/7;> 

(8. 5g) > h;i/X> (5ml) . ^HV^ 
^rh> (5ml) . # (10ml) tK&T, 

*ric«2i?»fcy;i/#^^>»iw* (5. og) zffiT 

IfeLtzo en* h;i/X>lc*»UTitiaL, 2 0 0ml 
CD30P^^Xr34». 2 0 0tTl 2W)$L, II 
¥^#^33, 2OO0*U7- (4. 1 g) &»&. 

SB*'-)'?* (7. 7 g) , (45 

ml) > fh7th*D77> (55ml) , * (10m 
1) £JP*., SflT 1 2P#R8ffi#Lfc. enfc&foJftffc; 
7> : E-7A*j§IS (50ml) £7k (10ml) 
A, 7KJI£x-^l/T«ttiU ftfiM£fiftfttt*T% 

feo utl*rh7tHD77> (5 0ml) K&JftU 
^^>x;i/*>^ (0. 3g) 3ort-x 

fjbt'zju-f^ (i. 3g) zim?LT3m£\m.w 

Ittftt^ataTSKK l«*T»ci*U K^lt^LT3. 
9g©0M*^flL NMRtGPC»ffoe*» - 

cDfca)ttTi2^-e^$n^sa^»-?fi3 f 3 0 0(D 

[0 10 7] 
[ft 3 6 ] 



4? 



70 



20 



30 



40 





(i) 



[0 10 8] [£#«4] *UV- (II) 
X^JI/b'X^X— ^0>ftfoDK:3, 4-yt h'P-2 

TEiCT^^n^sav^^fis, 4oo©#'j7- 

(II) (4. 0 g) 



[0 10 9] 
[ft 3 7 ] 




CF 3 F 3 C- 




(II) 



50 



[0 110] [£tf«5] *'J7- (III) 
2 0 0 mlCD3^D77X3l:, hUXf Jl^7$> 

(8. 5g) , h;Ux> (5ml) , /fJKV^ 
N > (5ml) , * (10ml) *tt&*, }k#T* 
M*12t»t/JMi^t>lli# (5. 93g) £h 
'J^DD/fj^>7> (0. 3 5 g) (7>ig£*9£ffiT 

ffiL/io en* NJl/X>(:giLTlll, 2 0 0ml 
03OP77X34 } > 2 0 0ttl2P$fflft^L, tl 
¥i3#^S3, 6OO0#U7- (3. 9 1 g) £f# 
^Co tt«*'J*A (7. 5g) % 

(40ml) , fh7th'D77> (50ml) , * 
(10ml) SfiTl 2l$ffl«#Lfc. enic: 

ffift£{fc7>^x (50ml) t* (10m 

1) tin*, *Ji*x-5^-C«lUjU ^ffil^fiSfP^ 

SaSL^Co Ctl^fh7t:HP77> (50ml) tefg 
*PU ;**>x;i/*>^ (0. 3 0g) Zmx-tzfe. 3 
OtTXfJI/b'-^X-fJI/ (1. 3 0g) £JJPA.T3 
titm&WL* «7> : EX77K«:a0A*ftLfco COEJfc 
**»B!x^;ufc*ttES!»L* fcE7K<h7t: h>co?g^f§ 
fflrc6IIJftJ*Lfc«, 7-th>fc*Ht«*L, ' M*lcM 
Tit A0rtt&ttttT*«. *fi*THc»U 
IT3. 7 2 g<Z)afi»*Sf#fc. NMRtG PC^tff 
OttS, d<Z>t>(Z)»4TEST*an*fi«3pi^»-f « 
3, 8 0 0 ©#'J-7- (I I I) T»-6Ct*J»BStl 



(26) 



002-55456 



49 



50 



fZo 

[0111] 
lit 3 8 ] 



OH 



F 3 C- 



-cr 3 f 3 o- 



-CF 3 



(III) 



^T7 \JL/ <fH a 

— e Si0^ 2 feg- — e Si0 2/2 / 2T - — (" SiO^ JTT" 

[0 112] [&r*W6] #U7- ( J V) 
X^JU \i-)lJL-7-)\,(DRte 0\Z3. 4 - yt HP- 2 
H- tf^>^rfflt^c«^M^^^]5 |H]«i:lx, 

(IV) (3.7 9 g) ZmtZo 
[0 113] 
[ft 3 9 ] 




OH 

F 3 C CF : 



F,G- 



-CF 3 



(IV) 



CH 3 
tSiO^jTT" 



[0 114] [^fiE^I7] U^- (V) 

Vtf ^->M^^ (5. 8 1g) , h'J^DD^f)k>7> 
(0. 4 3g) , 1, (^DDy/f;k>U 
x*> (0. 07g) corg^ft^ffl^fcJW^f^fiE 

16, 4 0 0(D*UV- (V) (3. 8 9g) £#£0 
[0 115] 
[ft4 0] 



CH 3 



CH 3 CH 3 

-i-o, Jic^cn^io^ ir- 



ch 3 



CH 3 



(V) 



[0116] [Jt«-&J»ffl] fxlSSSK 1 , 2 0 0ml(D 
7X£tt&^ 3 0r.T'ti#Lte#<E> MJ^DD-p-* 
h + *>^>^->7>4 8 7. 2 g (2. Omo 1) » 
MUX>6 0 0ml <D^^£2IJ#p B 1^ttTi8TU 30 

U W«^^*e^^«£ll^^^T*^^fTo^o WIS 
M^s\*V*^)li/iszr*r >8 0 g£i«nb SfHJRfliStfl 
£fT^fc„ N^X>MtXH*^^0^\+1t^^ 
>iU^f>7li-'>^XA^U--^--(3 c toTS£L, 

7-t: h- h u;W4 o o gizmmLfzo c<D®m*iz6 o 
t^Tth'J^f^y'J^a-yR 8 0 g&riSTU 

6 ott i omm&fcz^tz* %.fcm7'&, 7x20 o g 

-W^fl^GPCCctotitLfeiC^, Mw = 
3, 5 0 0t*ofc. 

[0 117] 2 L07 7X34'T±E©#U (p-tH 
i^^7^ K 1 , 0 0 0ml KJjftfLfc*, MKlo 



K*ftEfc»*»rF Litter fifiiM»6ftfc. 
dtl*ttia«, 7th/ 5 0 0ml tCfej$£ii\ 7X1 0 
Ll:iTU tt»». K3&«£*Lfc. NMRtGPC» 

3, 8oo(o*u7- (vi) -cssct^aBsn 

[0 I 18] 
Ut4 1 ] 




(VI) 



[0 119] &\z* ±-c#6nft*u v-^Sja^^ 
tf u>^u 3— ji/^ey ^jpx— x^y-t^— h (pg 

MEA) 1 0 gfc+4*K»tfatf, #71*«f X0. 2m 

*y h^U- h£fl]l>T 1 001CT9 0 £ U IP 

£10 0 nm©#'J F, a«±H^L 



(27) 



t$BB 2 0 0 2 - 5 5 4 5 6 



51 

fzo (0*»3te8, VUV 2 0 0 S) £ 

ffl^T«fi2 4 8 nm, 19 3nm, 157nmi:*lt 



52 



* [01201 

Ml] 





JfeSil^ 248nm 
IW> 


tfxgiS^ 193nm 
(%) 


)ti2rii*P 157nm 
(%) 


1 (fr fife 09 3) 


| 93 


85 


7D 


ii (^BkW'i> 


96 


87 


75 




95 


86 


70 




96 


89 


74 


V (<&J5g017> 


94 


80 


69 




85 


7 


25 



[0 12 1] »H7-fl7f>yitB» : ±fBtf 'JV- 
2g^:7 p atru>^U ^-^JUX— Sr^T-fe^ 

- h 1 0 gC+aSWStt. 0. 2/im07^;^--(? 

1 0 0tT9 OIWB^-* U *S 3 0 0 nm<Z)# 
U7-«S i aS«±fcffrSLfc. TEO*frTK5-f 

fee 

0 2 ^T'OX7f>^M : Hil/^ hn>«S^ 
lt8H7-fIyf>yMTE-8 5 0 0 P*fflK X 

[0122] x^^>^*frttTSJic«-raoT*s. 



Press 
P o w e r 
A r 
O2 
Gap 
Time 

[0 12 3] 

[*2] 



6 0 P a 
6 0 0 W 
4 0ml /rn i n 
6 0ml /m i n 
9 mm 
6 0 s e c 





O s SIT V7^raE(nm/min) 








r 93 




94 


IV (frjdfcffl 6) 


95 




91 


IV (Jfcifc^JfcPJ) 


110 



10 [0124] mm&u jtttn] »3<c«"ra/a<DUv 

XHRSIHBLfc. xU3>')XA-i:DUV- 
3 0 <Bfiffc¥») &5 5 nmtomB-CtitML* KrF 
X+S/VU — (*I2 4 8 nm) ^ifTSSW^Sr 
1 XttTfc»*fc«**fMtLfc. JiffiOU^X 

- hSrffll^T 1 0 0<CT9 OW^-^L, U >?X M« 
OJ5££ 1 0 0 nmt Lfz 0 Ctl^X* y7 U— tF— X 

A°~ (xn>tt > NSR — S202 A, NA-0. 
6, oO. 7 5, 2/3*MfHH9» ftflH>T*#U * 
50 3t»fi-fetC 1 1 0CT9 OWH-^ U 2. 3 8%(D 

l?-fiI5*r£ : 0. 2 0 /im<7}^ >T> H^^-Xt 1 : 

1 -vmm-rz&yt&zmmmytm (eod> =®g (m 

(//m) £ L^Co 
30 [0125] 
[S3] 



(28) ftffl 2002-55456 

53 54 







(S£*&) 


mum 




(mJ/cro*) 


(*m) 


i 

\ a PX\9i 6) 

(100) 


PAGl 

(2) 


Hf7'fA'7?i' 
(0.1) 




PGMEA 
(1.000) 


30 


0.18 


11 

(100) 


PAGl 
(2) 


(0.1) 




PGMEA 
(1,000) 


20 


0.18 


I 

(100) 


PAGl 
(2) 


(0.1) 




X l J 1 Villi rt 

(1.000) 


32 


0.18 


1 

3) 

(100) 


PAGl 
(2) 


TMMEA 
(0.1) 


- 


PGMEA 
(1,000) 


27 


0.17 


I 

(■&J*W 3) 
(100) 


PAG 2 
(2) 


(0.1) 


- 


PGMEA 
(1,000) 


22 


0.17 


1 

C&fiBffl 3) 
(100) 


PAGl 
(2) 


(0.1) 


DRI 

00) 


PGMEA 
(1.000) 


28 


0.18 


III 
(MM B) 

(100) 


PAGl 
(2) 


WW** 
(0.1) 




PGMEA 
(1.000) 


31 


0.17 


IV 
CfrjMI 6) 
(100) 


PAGl 
(2) 


(0.1) 




PGMEA 
(1.000) 


22 


0.16 


V 

(-MOT 7; 
(100) 


PAGl 
(2) 


(0.1) 




PGMEA 
(1.000) 


32 


0.18 


in 

(-M10I 5) 
(100) 


PAGl 
(2) 


(0.1) 




PGMEA 
(1,000) 


33 


0.17 


in 

(-ftjftM 5) 
(100) 


PAGl 
(2) 


TMMEA 
(0.1) 




PGMEA 
(I.OOCT) 


29 


0.17 


in 

(100) 


PAG 2 
(2) 


(0.1) 




PGMEA 
(1.000) 


24 


0.16 


III 

6) 

(100) I 


PAGl 
(2) 


(0.1) 


DRI 

(10) 


PGMEA 
(1.000) 


30 


0.16 


VI 

^Rfe^j) 

(100) 


PAGl 
(2) 


(0.1) 




PGMEA 
(1,000) 


28 


0.18 



[0 12 7] S 1 ~3©«Sm«k'9, #§8BJ©&#^ffc-& 

®&m^iz\s*j* htmw:, filing $ nrn 



[0 12 6] 
[fk4 2] 



p o 



S* CF 3 SCV I 4 CF 3 SQ3* 



PAG1 PAG2 



CF 3 
DRI 



I 

TMMEA 



(29) 



2002-5 5456 



7D> y<-i?<DM% 



(51) Int. CI. 7 «»I8B# 

G 0 3 F 7/075 5 1 1 

7/40 5 2 1 
H 0 1 L 21/027 



F I 

G 0 3 F 7/075 
7/40 

H 0 1 L 21/30 



5 1 1 
5 2 1 
5 0 2 R 



(72) HB* 5BC ttfll 

m)smm mm m 

«r»J**««lP5S«W*^ffi«»28- 1 
<72)B9i* ^«bb S 

(72)^B^# Ma Se* 



F^-A(##) 2H025 AA01 AA02 AA09 AB16 AC04 
AC06 AC08 AD03 BE00 BE10 
BG00 CC03 CC20 FA03 FA12 
FA17 FA41 
2H096 AAOO AA25 BA11 BA20 EA03 
EA05 EA06 FA01 GA08 HA23 
HA24 

4J002 CP031 CP081 CP191 EB116 
EJ028 EJ038 EN017 EN057 
EU047 EU077 EU117 EU137 
EV216 EV246 EV296 FD206 
FD207 FD208 GP03 

4J035 BA01 BA12 CA071 CA082 
CA151 CA161 HA01 LB16 



